The fact that those who lack the blood group antigen A have anti-A antibody, and those who lack B have anti-B (Landsteiner, 1900 (Landsteiner, , 1901 , leads in a number of cases to an incompatibility between maternal serum and foetal antigens inherited from the father. Such serologically incompatible pregnancies have been thought to be a possible cause of various morbid conditions in foetus or mother (e.g., Gruhzit, 1923 Gruhzit, , 1924 , although Tovey (1945) considers that placental resistance to the passage of agglutinin, and the presence of ABO substance in foetal plasma, together with the low sensitivity of foetal red cells, may greatly lessen the effect on the foetus.
Hirszfeld and Zborowski (1925, 1926) found that, in the mating class Father A x Mother 0, there were relatively fewer A offspring than in the reciprocal class Father 0 x Mother A, and also that there were relatively fewer 0 children from Mother A x Father 0 than from Mother 0 x Father A. Later results of Hirszfeld (1928) agreed with this, but Koller (1931) showed that the findings were not significant. An exhaustive review of the literature by Hirszfeld (1934) reversed his previous conclusions, and his further work (1938) did not confirm them. Levine (1943) assembled data apparently in support not of Hirszfeld's theory of constitutional incompatibility between a mother and a foetus of different groups but of Gruhzit's theory ofserological incompatibility. Waterhouse and Hogben (1947) analysed twelve carefully chosen family studies made between 1927 and 1944 primarily to decide between the modes of inheritance of the ABO blood groups proposed by von Dungern and Hirszfeld (1910) and Bernstein (1924 Bernstein ( , 1925 . Selecting the largest reciprocal mating class-namely Father A x Mother 0 and Father 0 x Mother A-in the pooled material from these studies, they found: (ii) a highly significant shortage of group A children from the class Father A x Mother 0: (iii) a sharp fall with increasing birth rank in the ratio of A to 0 children in the mating class Father A x
Mother 0.
They reckoned the loss at 25 per cent. of the group A children expected from the mating class Father A x Mother 0, and suggested that the loss was due to early abortion. As a result of the findings of Allan (1952a, b) The expected numbers of children in the sixteen mating classes in the Waterhouse-Hogben sample have been calculated by multiplying the expected number of families in each of the classes by 3 -34, this being the overall average number of children per family in the 1,239 families in the sample. A homospecific mating is found in 793 of the families, these having an average of 3 * 34 children, while a heterospecific mating is found in 446 of the families, these having an average of 3-33 children. In 440 of the 793 homospecific families the father and mother are of the same group, and have an average of 3 33 children per family. The average number of children in the 840 families, homospecific and heterospecific, in which one or both parents are 0 is 3-37; in the 273 families with one or both parents B it is 3-34; in the 812 families with one or both parents A it is 3-33; and in the 113 families with one or both parents AB it is 3 29. Table I gives the nine homospecific mating classes in descending order of average numbers of children per family, and shows that, of the five classes of heterospecific mating with a homospecific reciprocal, three are more fertile than the reciprocal. When, however, the heterospecific mating classes are studied alone, the no less interesting fact appears that the A mothers are at the upper end of the table, the B mothers at the lower end, and the O mothers in the middle; and one is thereby led to consider the rest of the sample from this unexpected point of view. If now the B parents of both sexes and both specificities are placed in descending order of fertility, as in Table III , and the A parents are placed alongside, the second pattern of reciprocity stems only partly from the first. On the other hand, when the AB and 0 parents of both sexes and both specificities are placed in descending order of fertility, as in Table IV (overleaf), and the 0 parents are placed alongside, the outcome is parallelism. When the homospecific 0 and AB parents are placed in descending order, as in Table V (overleaf), alongside the heterospecific 0 and AB parents, the result is again reciprocity. If, then, heterospecificity has no effect on fertility, some other reason must be sought for the curious differences of fertility found in the sample. Now Table VI shows that four of the eight mating classes with a higher than average number of children per family have a group B father, and also that all four classes with a B father are more fertile than any of the four classes with an A father-an event which would occur by chance 1 in 70 times (Fisher, 1951) . It can also be seen that, in seven of the eight types of parent, some mating classes show an excess, and some a shortage, either of families or of children; whereas all four of the mating classes with a B father show an excess both of families and of children. Thus, to judge by this one sample, the B father, as such, is the most fertile type of parent among Caucasians, and may be provisionally regarded as a norm by whom all other types of parent may be judged, the descending order of fertility of all types of parent being shown in Table  VII . The B father is also the type of parent with the These findings strongly suggest that, judging by the Waterhouse-Hogben sample, heterospecificity does not, of itself, lower fertility, and one or two further points may reinforce the argument. For example, 84 per cent. of the AB fathers in the sample, 83 per cent. of the B fathers, 56 per cent. of the A fathers, and none of the 0 fathers, are heterospecific, and-presuming A and B offspring to be equally, or almost equally, sensitive-this would lead one to expect the descending order of fertility of all fathers in the sample to be O-A-B-AB, but in fact it is B-O-AB-A. Similarly, 57 per cent. of the 0 mothers in the sample, 49 per cent. of the B mothers, 15 per cent. of the A mothers, and none of the AB mothers are heterospecific, and this would lead one to expect the descending order of fertility of mothers in the sample to be AB-A-B-O, whereas in fact it is O-A-AB-B. It is certainly possible that, if heterospecific parents did lose offspring, they would make up the loss by more pregnancies, as do parents who lose When the eight types of parent are separated according to sex (Table VIII) , it is seen that, while the descending order of fathers is B-O-A or B-AB-A, the order of mothers, though A-AB-B, is not A-O-B but O-A-B. Now, in this context, the fact that 0 mothers are less fertile than B fathers would suggest that the non-reciprocity of mothers with the B-O-A order of fathers is due not to 0 mothers but to A mothers; and that this is indeed so is clear from Table VI. Here it is seen that all four types of B father are more fertile than three of the four types of B mother, the exception being the mating class B x B, and that all four types of A father are less fertile than three of the four types of A mother, the Ford (1948) that the ABO blood groups are a system of balanced polymorphism, like sex-all the more so as such a system is believed to be invariably the outcome of a balance of opposed selective agencies, as, e.g., maleness and femaleness. (It has been shown by Fisher (1930) that genes of neutral survival value must be rare). But that the ratio of the ABO genes may not, in fact, be stable is suggested by the high fertility of B x B and the low fertility of A x A, especially as the difference between these two classes is even greater in the much larger sample of Hirszfeld (1934) , as analysed by Allan (1953) . Another process, however, by which an ABO balance might be maintained can be discerned in Table XI , from which the balance is seen to be largely due to a balance of reciprocal classes of mating. In this connection it is relevant to note that, just as in the mating class A x 0 the ratio of A/0 children falls with rising birth-rank, so in the mating class 0 x A, if the children above the fifth birth-rank are ignored, rising birth-rank gives a steady fall in the ratio of O/A children. When he saw this in August, 1951, the writer accepted the suggestion put to him six months before by a colleague, Dr. William Hamilton, that the data point to direct genetic action, but this two-fold decline also hints at some environmental factor. But the only type of offspring common to these four classes are A offspring. Indeed A offspring and A fathers are the only relevant characters shared by these classes, suggesting that one or other or both of these characters must be the cause of their sub-mean fertility. This idea is made the more plausible by Waterhouse and Hogben's demonstration that the loss of offspring in the mating class A x 0 is a loss of A, not of 0, offspring, and by the fact that a large majority of the offspring of the mating class A x A are also A. If, however, high mortality of A offspring, as such, were a basic cause of sub-mean fertility, the mating classes AB x A, B x A, and O x A would also be short of A children; but Waterhouse and Hogben have shown that there is no such shortage-relative, at any rate, to 0 childrenin the mating class 0 x A, which is the largest, and the least fertile, of the three-no relative shortage, in other words, of A children whose A gene has come from their mother. This would suggest that the basic cause of the sub-mean fertility of A fathers is the fact that they, themselves and not their children or their wives, are A. If this were found to be the truth, it would be interesting to see whether men with two A genes were less fertile than those with one.
In the present sample, also, if the mating class B x B is left out, all three types of B mother are less fertile than all three types of A mother (and all three types of B father). In the same way then, as with A, and in spite of the fact that the shortage of children in the mating class 0 x B is, as Waterhouse and Hogben have pointed out, a shortage of B children, one is led to think that the basic cause of the submean fertility of B mothers, other than those with a B husband, is the fact that they themselves, and not their children or their husbands, are B. As with A fathers, it would be interesting to see whether B women with two B genes are less fertile than those with one.
Genetic action by both the parents in the mating class A x B might explain why that class is even less fertile than the classes 0 x B and A x 0. On the other hand, the effect on AB offspring might be modified by the union of an A and B gene in these offspring. This would tally with the fact that AB parents are near the middle of the scale, if the class AB x AB is set aside, though it is notable that there is then a shortage of families with AB mothers. It is possible, too, that the parallelism shown in Table IV between 0 and AB parents, unlike the reciprocity of A and B parents shown in Table III , might be due to the fact that the genotype AB is doubly dominant, and 00 recessive, while in most of the world A and B individuals are mainly heterozygous (AO or BO), not homozygous (AA or BB).
That the group 0 fathers and mothers are in the centre of the scale, at least when 0 x 0 is omitted (Table IX) might be expected from the partial reciprocity of the classes A x 0 and 0 x A, B x 0 and 0 x B, AB x 0 and 0 x AB, but the fact that the class 0 x 0 has a shortage of families, and a lower average number of children per family than any class with a group B father, hints at selection against the 0 gene. More support for this hypothesis can be got from classes A x 0 and 0 x A, apart from the fact that all the A offspring of these two classes have at least one 0 gene, and by virtue of the fact that A x 0 and 0 x A are only partially reciprocal. Thus if the 114 A x 0 families in which the father is known to be heterozygous are joined with the 135 families in which the mother is known to be heterozygous, the four kinds of mother-child combination give the following average numbers* of children per family:
(i) 223 for 0 ex 0; If there were, in fact, selection either for or against any of the 0, A, and B genes, the first question that would arise concerns the form such selection might take-the stage or stages, from conception onward, in the life-history of the offspring, at which selection might occur or be most severe. Other questions would concern the influence, if any, that might be exerted by other genes, such as the blood-group genes for Secretion, Lewis, and Rhesus; the possibility of differential selection against the sub-groups of A or the still obscure sub-groups of B; and the possibility that certain ABO mating classes are more prone than others to give rise to twins or triplets. In the meantime, however, whether there is, in fact, selection against the 0, A, and B genes, or whether, on the contrary, the pattern of fertility found in this sample is due to chance, is a question which only further investigation can answer. The Waterhouse-Hogben sample was taken from several scattered Caucasian sources, and as the authors pointed out, is not entirely homogenous. This being so, the ideal source of a large enough sample to test the hypothesis would, at first sight, be a city, but few large cities, even in Britain, have homogeneous populations. Nor would the environs of cities be in very much better case, for the detailed surveys of Northern England by Roberts (1951) , and of Wales and the Marches by Mourant and Watkin (1952) , have uncovered strikingly different ABO blood-group distributions even in neighbouring valleys and villages.
Firmer evidence could be claimed if populations whose ABO blood-group distribution was very different from the Caucasian showed a pattern of fertility-given samples with roughly the same average family size-which essentially fitted the hypothesis. For (2) The other mating classes in the WaterhouseHogben sample yield some evidence against the possibility that the above loss of group A offspring is caused by the action of maternal anti-A haemagglutinin, the average number of children per family being 3 33 for the 446 heterospecific (i.e. serologically incompatible) matings in the sample, and 3 * 34 in the 793 homospecific matings.
(3) On the other hand, the data give grounds for believing that the shortage of A offspring in the mating class Father A x Mother 0 is part of a shortage of offspring of A fathers generally, the four types of mating with an A father being less fertile than the four types of mating with a B father. They also give grounds for believing that the shortage of group B offspring in the mating class Father 0 x Mother B is part of a general shortage of offspring of group B mothers, other than of group B mothers with a group B husband. There are also signs of a loss of group 0 offspring.
(4) The descending order of fertility of parents in the sample (omitting the symmetric mating classes B x B,O x O,A x AandAB x AB)isB-AB-O-A for fathers, and A-O-AB-B for mothers, the overall descending order being B father, A mother, AB father, 0 father, 0 mother, AB mother, A father, B mother. It is suggested that this provides evidence in support of Ford's theory that the ABO groups form a system of balanced polymorphism. Against
